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KoNbYenoA na3 2 v paguansHuie naae 10. No-
chegHMe uMeloT 8 nonepeyHn M ceuenmn K 1
PAaBROMEPHO U3MEHAKDWYIOCA rnyBuHy fnn pa-
AvanuHoOro nepemetyenuna ponukoo (P) 5 u 6,
KOTOpHE pa3mewens 8 na3ax 10 ¢ 803MoxHO-
CTLI0 PIAUANLHOro nepemeuierna. B xonsye-
BOM nNa3y 2 nocnepaonarenbHo C
BO3IMOXHOCTLIO BPAWEHNS OTHOCUTENLHO NPO-
RONbHOV oCch K 1 ycTanoBnens xonbya 3, 4u 8
€ nazamu 9 na obpaleHHBIX APYF K APYTY nO-

BEPXHOCTAX, rAe PACNONOXeHs! BLICTYNN. Jnu-
Ha nasoe x neyJd. 4w 8 s nonepeynon nnock -
ctu K 1 pasHa senuuyune paauwansHoro

. nepemeutenna P S u 6. Mexay xonsuamn 3, 4

1 B C 8B0IMOXHOCTHIO BPALUEHUR BOKPYT CBOEN i
ocu paameuteH atoposi pan P 5 u 6. B cayvae
cmaTua OK Ha K3KkOM-TO ee y4acTke No Bcemy
nepumetpy sunpaenenne OK Gyger ocyutecr-
BNATLCA HENOCPEACTBEHHO BCEMU YETHPLMA P
5u6.4un,

W3obpervenne oTHOCUTCA K HedTAMON W
F330801 NPOMLIWNEHHOCTH,. 8 UMEHHO X YCT-
porcroam ans suinpabneHnn obcaaHon konoH-
HbL, .

Uensio naobpetenun sonsertca nosuiwe-
Hue HapexHocTh paboTu ycTporcTea 3a cuer
npeaoTapauieHns ero 3aKNUMHUBAHNR B CKBa-
XUHE NPV OAHOBPEMEHHON 3KOHOMUYN IHEPTO-
pecypcon 33 cuer obecnedueHnn yMeHbweHus
KPYTRICro MOMEHTA.

Ha $ur. 1 cxemaruuio uaobpaxeHo npea-
naraeMmoe ycTponcTseo: Ha ¢our. 2 — paapes A-A
na ¢ur. 1; Ha dur. 3 — paapes 6-5 Ha ur. 1;
Ha $Ur. 4 — TPIEKTOPUM nNepemMetenuit ocen
BPAUIEHUR DPOAUKOB, NEPEKATHIBAIOWNXCR NO
.CMATON U HECMATON CTeHkam 00CaAHON KONOK-
Hb, ’

YCTPORCTOO COCTOUT M3 UNAVMHAPUYECKOFO
MMEIOULEr0 KOHWIECKYIO NPAMYIO U 06paTHYI0
HaNpaesnAyIo Kopnyca 1, Ha HapyXHOR NO-
BEPXHOCTU KOTOPOro BLINDNHEH KONLUEBOR
133 2, rae NnocnepoBaTensbHO PAIMEBLUEH B UU-
AMHApUYECKUE Konbya, BepxHee 3 n HuKHee
4, Mexay KOTOPHIMY YCTAHOBNCHB C BO3IMOXK-
HOCTHI0 8pauleHun BOXPYr CBOEA OCY BEPXHURA
paa ponnkon 5 u HuxHWA pag ponvikoe 6, cHab-
KEHHBIX PAa3MELLeHH LIMU B BEPXHEN U HUKHER
HaCTAX HA UX TOPUOBHLIX NOBEPXHOCTAX BUCTY-
namu 7. Mexay BepxHUM U HUKHUM PAAaMU
PONIKOB YCTAHOBNEHO CPEAHEE UMANHAPUUE-
cxoe konsLyo 8. Bepxwee 3, cpenuee 8 u Hux-
Hee 4 YNANHAPUYECKVE KONbUB BHINONHEHH C
nasamu 9 Ha 06pauteHHHIX APYT X APYTY NoDep-
XHOCTRAX, rAE PACNONOXEHH BLCTYNH 7 ponu-
ko8. Ponuxn 5 u 6 ycravosneny 8 nasy 2-u
paavanetHuix na3ax 10 kopnyca. Maaw 10 xop-
NYCa uUMEIOT B NONEPEYHOM CEeYeHUn KopNyca
P3BHOMEPHO MIMEHAIWYIOCR rAYOURY OT Bhi-
ctynos 11 x snagvkam 12 ana paauansHoro
nepemeweHus ponukos. Konsuya 3. 4 v 8 ycra-
HOBAGHLE C BO3MOXHOCTLIO BPAUENUA OTHOCKH-
TENbHO NPOADNALHON OCW K PNYCa, 3 ANMHA
na3on 9 Koney 8 NONepPeUHON NNOCKOCTH KOp-
nyca pasHa PapvansHOMY NBPEMEWIEHNIO PO-
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Yctponcteo pabovaer caenyiowum obpa-
30M,

YcTponctso Ha konoHHhe Bypunbnuix Tpy6
CNYCK3T 8 CKBAXKUHY M ApYn AOCTUXXEHUN _MM
BEPXHER rPaHNUB CMATOrO y4acTxa 06canHon
KONOHHK CNYCK NPEKPALAlOT. 3aTeM OuEHb
MEANEHHO BPALIAINT KONOHHY BypunbHux
1py6. Ecnu xonoHHa Tpyb ceoboaHo apaugaer-
Cs 3TO YX33HRAET HA TO. UTO PRAW POAUKOSB
eepxHuin 5 n nuxHuin 6 (dur. 1-4) ewe He
asanmoneﬁcmymrr CO CMATHIM Y43aCTKOM 0b-
C3gHOR KoAOHHH. Hednauwutensho yseawuus
rnybuny cnycxa ycrponcrea, sHOBL 8pawany

_ konoxHy Gypuautuix Tpy6. NansHeMwnii cnycx

YCTPOWCTBa NPekpawialoT 8 ToM cayvae, echm
NpU BpaweHnn KONOHHL TPy6 Bo3HukaeT co-
POTHBNEHUE €€ BPAULEHUIO, HTO CBUALTENLET-
8yeT 0b ynope ponuxkos ycTpPOACTEa B CMATHIA
yuactok obcannon konoxue, MNocne 3Toro co-
343107 UMPKYNALNIO NPOMUIBOYHOR XWAKOCTH
8 CKBaXUHE, KOTOPan NPOXOAUT Yepe3 O0CeBoN
kaHan 13 xopnyca 1 v nocne BuXoaa U3 Hero
OMHBAET PONUKM U CNOCOBCTBYET UX OXNIXKAL-
Huio, (pn BpauieHnu KOAOHHL GypunbHHIX
Tpy6 Bpauwaérca xopnyc 1 ycrpoictsa, npu
3TOM PONNK, HAXOASWWACS BO BRaAVHe 12 pa-
AuansHoro na3a 10 kopnyca (¢ur. 4), okaswsa-
€TCa NPUXATLUIM OAHOBPEMEHHO K CMATOR
crexke 06canHON KONOHHL U ANY paAMaNLHOro
na3a xopnyca. B peaynsvare uero npoucxopur
NepexaTsisanne poAuKa NO YNOMAHYTHM NO-
BEPXHOCTAM 0GCAAHON KONOHHB N KOPNYCa YC-
Tponctea. B TO xe' spema ponwmk,
PACNoNoXeHHHA € NPOTUBONOAOXHOR CTOPO-
Hb KOPNYCa 1, YNIUPAETCA B HECMATYIO CTEHKY
obcannoit KONOHHLI M NepexaTHBaeTer 0AHO-
BPEMEHHO N0 3TOR NOBEPXHOCTH U AHY PaaUn-
anbHOro na3a xopnyca. fpu 3Tom
HanNpasnexue NepexaTHBanna POANKOS U BPa-
UleHmne, CBAIZHHLIX C HUMK BEPXHETrD, CpeaHe-
rO W HUXHEro uunuHapUUeckux koney 3, 8 n 4,
COBNAAAET C HANPABNEHNEM BPALLIEHUA KOPNY~
ca 1 ycrponctsa. B npouecce nepexarwisanns
PONVXOB NO AHY PaaVanbHOrO Nala 10 oxu U3
BNauKe 12 nepemMeialnTes Ha sepwnny 11,
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+ABUNXEHNEM PONUKOD W3 K pNyca NoA AewncT-
BUeM po3nuxaouwero boxosoro (swnpannaio-
uwiero) ycunusn. Npu suaBUXEHNN pONUKOB WX
BUCTYNHW 7 nepeMewalorcs n nasam 9. xovo-
pue npeaycMoTpeHy 8 konbuyax 3. 4 n 8. Mpn
ITOM TPaexTOpUs NepeMetlienns ocu opatie-
HUA PONVKa, NEpexaTHB3IOWEroCa NO HeCMA-
Toi cTeHxe oBcagHoi konoukw, Byaer nmets
BUA OKPYXHOCTW, NOK33aHHON Ha dur, 4
CRNOWHON NUHUER, UEHTP KOTOPOIt COBNARaeT
¢ ueHTpom obcannoh kononHu. Ocs, xe apa-
WEeHNS PONKKI, NEPEKATLIBAIOUIErOCH NO CMA-
TOA CTEHKE KONOHHLI W BLMNPABAKIOWEro ee.
Gyaetr nepemewarsca no napabonuveckon
TPAeKTOPUK, KOTOPas NOXa33HA HA TOWM Xe Pu-
fype NyHKTUPHOW NUHWER. IT0 nponcxoauT
13-33 T0r0, Y4TO ycunue, HeobBxoauMoe Ana su-

5

npasnexna CMATOTO y4acTka 06¢canHoi RonoH-

HH BCerga mexswe ycunua, neobxoaumoro
AN nepsuvHON 4 GOPMAUNK TOR XKE KONOHHDI.
Ponuk, nepexarupalowuincs no HecmMaron
creHxe 06CagHOM KOAOHHK, Nepemewancs U3
snaauHit 12 Ha sepwuny 11 gHa paawansHoro
na3a, ovofeuraet xopnyc 1 YCTPOMCTBA OT He-
CMATON CTEHKU B CTOPORY cMaTon. Bugouxe-
HUe pOAnKOB U3 KOPNYCa npexpaujaercs
nocae pocTuxeHun uMn sepwnd 11 gna pagu-
anbHOro na3a, MaxcuMansHoe paccToaHme, Ha
KOTOpoe nepeMewaeTcs ponvx, Bsinpasnaio-
WMA CMATYI0 CTenky obcanHoi xonokHuy, Gy-
AeT paBHO CyMMe DAaCCTOSHUM, HA KOTOpHE
BLABUI3IOTCA U3 KOPNYCA YNOMAHYTHIR U NPO-
TusOonexawun emy poanxu, B cayvae cmMatua
06CagHON kONOHHY HA KaxoM-To ee yvacrke no
8ceMy NepumeTpy BuInpasneHue KONOHHL Gy-
AET OCYyWwecTBnATLEA HENOCpeACTBEHHO BCe-
MU YeTupuLMa ponuxamu. Takum obpaaom, 8
npouecce oaHoro obopota xopnyca 1 ycrpon-
CT8a ewnpasnaercs y4acTox obicanron xonon-
HH, P3BHBIN N0 ANVIHE CYMMapHOR BHCOTE
BEPXHEro U HWXHero papoe ponuxos. lna pu-
‘NPIBNEHUR HUXENEXIUWMNX CMATHIX YUICTKOB
06CcaaHOR KONOHHM YCTPORCTRO AONYCK3OT N
NOBTOPAINT ONUCAHHBIE ONepaunn.

N pwnmep. Nonycrum o6capnan kononna
AvameTpom 299 mm (Mapxa ctanu K, TonwuHa
cTeHxu 12 MM) cMaTa Ha ray6une 3000 M. Aan
TPYG Takom nNpoMHOCTM Hapyxhoe aasnenue,
1Py KOTOPOM HanPsxeHue B Tene Tpybu focTH-
raer npeaena vekyvectw, pasvo 130 xlc/cm?.
IJT0 AHAUMT, TO ANA CMATUR OBCIAHBIX KONOHH
YX333HHON NPOYHOCTY ROCTATOYHO HapyxHoe

Raenenne nopaaxa 130 k'c/cm?. Ana Bunpae- -

nenun Taxux xononH Tpebyerca Takxe naene-
Hue (wan 6oxosoe smnpaensiouee ycunue) o
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Ycrpoacteo cnyckaerca Ha ray6uny 3000
M Ha BypunbHon konoHHe auameTpom 140 MM
(Mapxa cranu K, Tonumna cremxu 10 M), Npu-
BEAeHHHN BEC 1 NOT. M TAKOW KONOMHY paBeH
Pnp = 38.8 kl'c/M. npegen vexyvect Grex =
5000 xrc/cm?,

Bec acewt bypunsHon xononHe Gyger

P = 38.8 -3000 = 116400 xlc.

Mpw xaadduumente 3anaca NPOYHOCTH
K=13

__ Chex.

=== = 3846 xlc/cm?
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55 MOXHO cxpyuusaTs GypunbHylo xononHy ans

npegenax 130 xl'c Ha kaxAMA KBaAPATHMA

CaHTmeTp KonTakTa pabouero 3nemenTa (o
A3HHOM CNy¥ae pOAMKOB YCTPOACTBA CO CMs-
TOW cveHxon 06canHon KONOHMW,

fpuseaenun ee 80 Bpawenue, byaer

M=w]/"51_-2 3846 2 - 2860
—Lﬂ d—” :244 1’ e 3

=361120 xr cemM=3611 kI - .
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Torpa ycunue, Boaruxalulee ov 310ro Mo-
MEHT3, COCTaBNT

== = 40573 «fc,

rae D1 - HapYXHUW AUaMeTp xOpNyca yCTPOn-
crea (uarovasnmeaercs n3 YbT anamerpom
178 mm), M. '
Npwn BucoTte 0gHOro ponuka 100 mm, ana-
MeTpe 40 MM ¥ BHABUXEHUN KIKAO0T0 POANKA

13 KOpAYCa yCTPOUCTBA Ha S MM nnoutanst KoM= .

Taxya Sgon, POAUKDS CO CMATOW CTeHxown 06-
c:muoﬂ\2 xonoHHY Gyaer namemntsen ot 1 po
145 cm”,

Boxosoe sunpasnsoOuee ycuwnue, co3na-
BaeMOe YCTPOVICTBOM, PABHO

Qoun =5

370 ycunue No Mepe BHIABUKEHUS Ponn-

KOB U3 KAHABKW XOpnyca ycrpoincrea Gvaer
namenaTser o1 40573 no 280 klc/em?, wro
3HAUUTENLHO NPEBOCXOAUT yeUAUne, HeoBxoan-
MOE ANA BLINPABNEHWA PaCcCMaTPUBAEMON
CcMATON 06CaAHON KONDHHLL,
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DopmMyna waobpertenns

Ycrponcteo ann awnpasnenns obcagHon
KONOHHH, BKAKIOMAIOWEE KOPNYC € K HUYECKK-
mn npamon u obpaTtHon HanpasnsowmMMK U
XONLYEBLIM NA30M H3 HAPYXHOR NOBEPXHO-
CTU. NOCNEN0BATENbHO YCTaHOBAEHHNE 8
KONbLYEBOM NAJY XOPNYCA XONLLLA C NIIAMN HI
B3aumHo obpauteHHBIX NoBepXHOCTAX, YCTa-

.HOBNEHHHIE HA KOPNyce MEeXAy KONbUaMu ¢

BO3MOXHOCTHIO BPALIEHUS PONUKY C BHCTYNA-
MW B BEPXHEN M HWKHERA HACTAX, PACNONOXKENH-
HLIMU B M1333X XONeW, 0TAnYaoweecs
TEM, 4TO, € LEnbI0 NOBHWEHWUA H3IAEXKHOCTH
paboTu ycrponcTea 3a cuer npeaoTepauienms
€r0 3aKNMHUBIHNA B CKBAXWHE NPU ORHOBPE-
MEHHOR 3XOHOMUWU IHEPropecypcos 3a cuer
dbecneveHna yMeHbWEHUR KPYTAUEr0 MOMEN-
T3, H3 H3PYXHOR NOBEPXHOCTN KOpNYC3 8L~
NONHEHH pannanbHbie Nasu, wMeuime B
NONEPEYHOM CEYEHUU KOPNYCa PaBHOMEPHO
nameHsowywces rnybuny ans paamansHoro
nepemMewieHna ponukos, NPUNEM POnNNKN Pas-
MeLeHH B PAANANLHHX N33ax Kopnyca ¢
BO3MOXHOCTLIO pannansHoro nepemee-
HWURA, KOALUA YCTAHOBAEHH C BO3MOXHOCTHIO
apame_nun OTHOCHUTENLHO NPOAROALHOW OCW
Kopnyca. a AAMHa Na3oe Koney 8 NONEPEYHON
NNOCKOCTH xoénjca PaBHa BeNnYKHE pagnans-
HOrO NepeMeluteHns ponukos.
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[1st page]

(54) DEVICE FOR STRAIGHTENING
CASING

(57) The invention relates to the oil and
gas industry, and is designed for
straightening casing. The aim is to
improve the reliability of operation of the
device by preventing it from jamming
downhole while at the same time saving
energy resources by making it possible to
reduce the torque. For this purpose, body
I of the device has tapered forward and
reverse guides, and [abstract continued
on p. 2] :

original for figure]
A
B
Fig. 1
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[Abstract, 2nd page, 1st column]

anmular slot 2 and radial slots 10 are made
on its outer surface. The radial slots have,
in the transverse cross section of body 1, a
uniformly varying depth for radial
displacement of rollers 5 and 6, which are

disposed in slots 10 so that they are

capable of radial displacement. In annular
slot 2, rings 3, 4, and 8 are mounted in
series so that they can rotate about the
longitudinal axis of body 1, said rings
having slots 9 on facing surfaces, '

Page 2

[Abstract, 2nd page, 2nd column]

where lugs are disposed. The length of
the slots for rings 3, 4, and 8 in the
transverse plane of body 1 is equal to
the radial displacement of rollers 5 and
6. A second row of rollers 5 and 6 is
disposed between rings 3, 4, and 8 so
that they can rotate about their own
axes. If the casing is collapsed in any
section along the entire perimeter, the
casing will be straightened directly by
all four rollers 5 and 6. 4 drawings.

1663180
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The invention relates to the oil and gas industry, and specifically to devices for
straightening casing. The aim of the invention is to improve the reliability of operation of
the device by preventing it from jamming downhole, while at the same time saving energy
resources by making it possible to reduce the torque.

The aim of the invention is to improve the reliability of operation of the device by
preventing it from jamming downhole, while at the same time saving energy resources by
making it possible to reduce the torque.

Fig. 1 schematically depicts the proposed device; Fig. 2 shows the A—A section in
Fig. 1; Fig. 3 shows the B—B section in Fig. 1; Fig. 4 shows the trajectory of motion of the
axes of rotation for the rollers rolling over collapsed and uncollapsed walls of the casing. -

The device consists of cylindrical body 1 with tapered forward and reverse guide, on
the outer surface of which slot 2 is made, where cylindrical rings, upper 3 and lower 4, are
disposed in series, between which an upper row of rollers 5 and a lower row of rollers 6 are
mounted so that they can rotate about their own axes, and said rollers are provided with lugs
7 disposed in the upper and lower portions, on their end faces. The middle cylindrical ring 8
is mounted between the upper and lower rows of rollers. The upper 3, middle 8, and lower 4
cylindrical rings are made with slots 9 on facing surfaces, where lugs 7 of the rollers are
disposed. Rollers 5 and 6 are mounted in slot 2 and radial slots 10 of the body. Slots 10 of the
body have, in the transverse cross section of the body, a uniformly varying depth from
depressions 11 to ridges 12 for radial displacement of the rollers. Rings 3, 4, and 8 are
mounted so that they can rotate relative to the longitudinal axis of the body, and the length of
slots 9 of rings in the transverse plane of the body is equal to the radial displacement of the
rollers. Axial channel 13 is made in the body.

Page 3 1663180
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The device operates as follows.

The device is lowered downhole on a drillstring, and it stops when it reaches the
upper boundary of the collapsed section of casing. Then the drillstring is rotated very slowly.
If the drillstring rotates freely, this indicates that the rows of upper 5 and lower 6 rollers
(Figs. 1-4) are not yet engaging the collapsed section of casing. After the depth to which the
device is lowered is slightly increased, the drillstring is again rotated. Further lowering of the
device stops when resistance to rotation of the drillstring is encountered, which suggests that
the rollers of the device are set in the collapsed section of casing. After this, circulation of
washing fluid is created in the well, the fluid passes through axial channel 13 of body 1 and
after it emerges from the channel, it washes over .the rollers and helps cool them. As the
drillstring rotates, body 1 of the device is rotated, where the roller found in depression 12 of
radial slot 10 of the body (Fig. 4) is squeczed simultancously against the collapsed wall of the
casing and the bottom of the radial slot in the body. As a result, the roller rolls over the
aforementioned surfaces of the casing and the body of the device. At the same time, the roller
disposed on the opposite side of body 1 is set on the uncollapsed wall of the casing and
simultaneously rolls over this surface and the bottom of the radial slot in the body. Here the
direction. of rolling of the rollers and the rotation of the upper, middle, and lower cylindrical
rings 3,-8; and 4 connected thereto coincides with the direction of rotation of body 1 of the
- device. During rolling of the rollers along the bottom of radial slot 10, they move from
depression 12 to high point 11, which is accompanied by forced

Page 4 ' 1663180
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advance of the rollers from the body under the action of the lateral (straightening) stresses
arising. As the rollers advance, their lugs 7 move along slots 9 which are provided in rings 3,
- 4, and 8. Here the trajectory of motion of the axis of rotation for the rollers rolling along the
uncollapsed wall of the casing will have the shape of a circle, shown in Fig. 4 by a solid line,
the center of which coincides with the center of the casing. The axis of rotation of the roller
rolling along the collapsed wall of the string and straightening it will move along a parabolic
" trajectory, which is shown in the same figure by a dashed line. This occurs because the stress
. required to straighten the collapsed section of casing is always less than the stress needed for
initial deformation of the same string. The roller rolling along the uncollapsed wall of the
casing, by moving from depression 12 to high point 11 of the bottom of the radial slot, draws
body 1 of the device from the uncollapsed wall toward the collapsed wall. The advance of the
rollers from the body is stopped after they reach high point 11 of the bottom of the radial slot.
The maximum distance over which the rollers move while straightening the collapsed wall of
- the casing will be equal to the sum of the distances to which the aforementioned and the
opposing rollers advance from the body. When the casing is collapsed in any section along
 the entire perimeter, the casing will be straightened directly by all four rollers. Thus during a
. single revolution of body 1 of the device, a section of casing is straightened that has a length
equal to the total height of the upper and lower rows of rollers. In order to straighten lower
collapsed sections of casing, the device is lowered and the operations described are repeated.

Example. Let us assume that a casing of diameter 299 mm (K grade steel, wall
thickness 12 mm) has collapsed at a depth of 3000 m. For pipes of this strength, the extemal
pressure at which the stress within the body of the pipe reaches the yield stress is equal to 130
kgf/em?. This means that an external pressure on the order of 130 kgf/cm? is sufficient for
collapse of casing of the indicated strength. A pressure (or lateral straightening stress) within
the range of 130 kgf per square centimeter of contact for the working member (in this case,
between the rollers of the device and the collapsed casing wall) is also required to straighten
such strings.
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The device is lowered to a depth of 3,000 m on a drillstring of diameter 140 mm (grade K
steel, wall thickness 10 mm). The relative weight per running meter for such a string is equal to P,

= 38.8 kgf/m, the yield stress is o), = 5000 kgf/cm?.
The weight of the entire drillstring will be
P =38.8-3000 = 116,400 kgf.
For a safety factor K= 1.3

O pmsstte = SKZ 5?30 3846kgf/cm

0-Ilm v02+3tl§n’ (1)
P .
K T—

plpe cross stion

Spipe cross section = 40.7 cm? ;

Cn="aq7 = 2860kgf/cnt.
The torsional moment of inertia is
n-D° 4
W= -
6 (-
d 012
=—=—=0.86
D 014 08

where D and d are respectively the outer and inner diameters of the drillstring, m;

314.014°
W=—16—(1— 0.86‘)=

=0.000244 m? = 244 cm3.

From (1)
2 2 2
3 =0im—0, ;
2 2
Oiim—OCp

Hence the permissible torque that can be applied to the drillstring to make it rotate will be

MW c,, F s ,3846 — 2860

= 361120 kgf-cm = 3611 kgfm.
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Then the stress arising from this torque is

where D) is the outer diameter of the body of the device (manufactured from drill collar of

diameter 178 mm), m.
For a height of one roller equal to 100 mm, diameter 40 mm, and advance of each
roller from the body of the device by 5 mm, the contact area Sco, between the rollers and the

collapsed casing wall will vary from 1 cm? to 145 cm?,
The lateral straightening stress created by the device is equal to

Q

strd i '
Q gHening
Seon

This stress, as the rollers advance from the groove in the body of the device, will vary
from 40573 to 280 kgf/em2, which significantly exceeds the stress required to straighten the
collapsed casing under consideration. -
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Claim

A device for straightening a casing, including a body with tapered forward and
reverse guides and an annular slot on the outer surface, rings with slots on facing surfaces
that are mounted in series in the annular slot of the body, rollers with lugs in the upper and
lower parts that are disposed in slots of the rings, said rollers being mounted on the body
between the rings so that they can rotate, distinguished by the fact that, with the aim of
improving the reliability of operation of the device by preventing it from jamming in the well
while at the same time saving energy resources by reducing the torque, radial slots are made
on the outer surface of the body that have, in the transverse cross section of the body, a
uniformly varying depth for radial displacement of the rollers, where the rollers are disposed
in the radial slots of the body so that they are capable of radial displacement, the rings are
mounted so that they can rotate relative to the longitudinal axis of the body, and the length of
the slots in the rings in the transverse plane of the body is equal to the radial displacement of
the rollers.

[figures under columns 7 and 8]

[see Russian original for figure]

A—A
[see Russian original for figure]
j
Fig. 2
B—B
) Fig. 3
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